Background: One challenge in caring for cancer patients with incurable disease is the adequate identification of those in need for specialized palliative care (SPC). The study's aim was to validate an easy to use phenomenological screening tool. Methods: The German tool is based on the National Comprehensive Cancer Network (NCCN) Palliative Care guidelines and contains ten items in five domains that focus e.g. on diagnosis, functional status, complications, comorbidities, and palliative care relevant problems such as symptom management, distress, and support of family and team members. Sum score ranges from 0 to 14 (no need to great need). Assessment to identify SPC needs was done in university hospital wards between 1 and 08/2017 by health care professionals on admission of the patient if the disease was incurable and expected prognosis < 12 months. The Integrated Palliative Outcome Scale (IPOS, staff version), an outcome assessment instrument for palliative care that consists of ten items, served as external criterion; in sub samples inter-rater/test-retest were performed.
Background
Comprehensive oncological treatment achieved groundbreaking advancement over the last decades and in many patients diagnosed with cancer survival has increased significantly. However, in a substantial number of patients cancer progresses and a need for specialized palliative care may evolve at some point during the disease trajectory. The Palliative Care (PC) approach offers -on a generalized or specialized level -continuity of care including symptom management as well as psychosocial and spiritual support for all patients with life limiting diseases [1] . Patients may be treated in parallel with oncological experts or -in case of more complex needs -exclusively by multi-professional specialized palliative care (SPC) professionals.
Here, one of the major challenges is the adequate identification of patients in need for SPC. Timely SPC integration has shown to improve quality of care, reduce costs, and may even increase patients' survival time [2] [3] [4] . The causes for late referrals are multifaceted. Still oncologists and their patients may have an inadequate awareness of palliative care. Difficulties in prognostication may also hamper timely access. A recent follow-up study on patients cared for by a German inpatient SPC service at a tertiary center showed that less than 5% were seen for the first time more than 6 months before death and median survival from this first contact was 24 days [5] . To foster a fair and appropriate access for patients' systematic screening on needs for SPC may be beneficial. Hence for Germany there is a scarcity of validated screening tools and that is one more cause that patients are often identified too late in the disease trajectory.
In cancer, the actual stage of the disease was proposed as a threshold to integrate SPC [6] . However, not every patient with advanced disease requires SPC and at the contrary, patients at an earlier stage may already have needs for SPC. For a mixed population with cancer and non-cancer patients general indicators for deterioration in health status and approaching death were developed and evaluated [7] . These indicators may help to determine the need for SPC and may prompt clinicians to initiate needs assessment and advance care planning. However, it may fail in identification of the need for SPC and in particular in daily routine.
The evidence on screening for the detection of the need to integrate SPC is scarce. For cancer patients, three different possible determinants are discussed:
First, the need for SPC could be defined by the actual disease/stage of the disease as proposed by Gaertner et al. [6] , but this disease specific determination has not yet been further evaluated.
Second, the need for SPC could be defined by professionals. For that purpose, Glare/Chow [8] developed a phenomenological tool for professionals that classified 34% of all cancer patients in an outpatient clinic in need for SPC. Trout et al. [9] developed a rather medically oriented proxy tool combining primary disease, number of co-morbidities, the level of performance status defined by the Eastern Cooperative Oncology Group (ECOG) [10] , and intensity of a set of core symptoms (pain, depression, fatigue, nausea, cognitive impairment, and dyspnoea). According to a -from our perspective artificially set -threshold, 13% of inpatients with cancer diagnosis were in need for a SPC consultation [9] .
Thirdly, patients' self-assessment could be used to identify the need for SPC. Morita et al. used patients' self-assessment including the distress thermometer and identified 23% of cancer patients in need for SPC [11] . For a mixed population with cancer and non-cancer diagnosis, Highet et al. proposed prognosis as well as disease and non-disease specific determinants (e.g. weight loss, unplanned hospital admissions) to identify deterioration in health status and approaching death resulting in a need for PC in general [7] . In case of advanced organ failure they identified 41% of renal patients and 83% of patients treated by the liver unit to be in a deteriorated health status and approaching death [7] . All-in-all the level of evidence is low and the results of the existing studies are rather heterogeneous.
None of the instruments above are validated and routinely used for screening for SPC in Germany.
Study aim
The aim of this project is to develop and validate an easy to use, routine and patient-centered strategy for identification of cancer patients in need for SPC taking disease and prognosis as well as the patients' , families' and their carers' needs into account. A practical and feasible screening instrument should be usable as proxy assessment with little workload burden for the clinicians as not all patients are capable of self-assessment. The manuscript presented here aims to improve clinical practice to trigger a PC consultation and foster the international discussion on screening for SPC.
Methods

Development of the screening tool
A scoping review of the literature on screening tools for SPC needs was conducted. The mode of development, mode of assessment, target groups, settings, identification criteria, and threshold/trigger points were collected. Based on these data, a patient-centered screening tool following the National Comprehensive Cancer Network (NCCN) criteria as described by Glare/Chow [8] with an implementation strategy was developed and discussed in a multidisciplinary (physicians, psychologist, nurse) and interdisciplinary (respiratory medicine, haematology/oncology, gynaecology and palliative medicine) expert group within our comprehensive cancer center. We decided on those disciplines following the competencies needed to successfully conduct the study: for the psychometric aspects we choose a psychologist, for the patient care and organizational aspects on conducting the screening we choose physicians and a study nurse. The four disciplines are part of the comprehensive cancer center and committed to participation in this project. The screening tool items used by Glare/Chow [8] were translated in German language by two German native speakers with high level of fluency in English independently. The two versions were compared and the final wording and examples were determined by the expert group. In order to avoid that all patients admitted to the participating units had to be fully screened, two filter questions were installed. Following the German "Evidenced-based Guideline: Palliative care for patients with incurable cancer" stating that "all patients must be offered palliative care following the diagnosis of incurable cancer, regardless of whether cancer-specific therapy is being implemented" screening should only be done for patients with incurable cancer [12] . As second filter the surprise question (with a cut off of 12 months life expectancy) was used [13] . The proposed phenomenological screening procedure contains the two filter questions followed by a German version of Glare's working group tool [8, 14] with five domains including ten items (see Table 1 ).
Study design and material
Ethical approval of the local ethics committee was obtained before starting the study. According to the data protection officer of the university hospital patient consent was not necessary. Cooperating wards had given written informed consent to the procedure of data collection. Between January and August 2017 the screening tool was applied in four cancer care settings of a university hospital: respiratory medicine, haematology/oncology, gynaecology and palliative medicine. All admissions to these settings were first assessed by a study nurse at the day of admission or the following working day if they If evaluated positive for study inclusion, further assessment was triggered and the study nurse provided the ward with the necessary documents. One of the physicians caring for the patient at the study site answered the filter questions within three working days: i) incurable advanced cancer (yes/no), and ii) whether he/she would be surprised if the patient died within 1 year (surprise question) (yes/no).
In case the cancer disease was incurable (yes) and the surprise question was answered with 'no' , the physician filled out the screening tool identifying SPC needs and the Integrated Palliative Outcome Scale for professionals (IPOS, staff version). IPOS is an instrument capturing the most important concerns of patients in PC e.g. symptom burden and psychosocial aspects. These aspects are rated from 0 (no effect) to 4 (overwhelmingly) and summarized into a sum score in which higher scores indicate lower outcomes [15] . For this study it was used as an external criterion as there are currently no standard measures that could be used to define the needs of SPC.
Subsamples at each site were employed to perform inter-rater (by two different professionals at the same assessment day) and test-retest (second rating by same professional within three to five working days after initial assessment) reliability for the screening tool. Subsample size depended on the return rate and 54 pairs were considered sufficient to significantly prove moderate agreement [16] . For test-retest subsample the 'Self-care Index' (Selbstpflegeindex, SPI) as an indicator of status deterioration was captured. SPI is part of the German routine assessment instrument "Outcome-oriented Nursing Assessment" ('ergebnisorientiertes Pflege Assessment©' , ePA©) and is meant to predict the risk of insufficient care after discharge from hospital. The SPI consists of ten items and its sum score ranges from 10 (= maximum impairment of self-care) and 40 (= full ability of self-care) [17] .
Additionally sociodemographic data such as age, gender, performance status (Eastern Cooperative Oncology Group (ECOG)) [10] , primary diagnosis and connection to SPC at home or during hospital stay as well as decease during the survey period were collected. Previous or existing contact to SPC was registered and is to be regarded as an indication of existing SPC needs as those are not easily to determine otherwise.
To be 95% confident that problems with a probability of 10% will be detected [18] the target sample size for validation was calculated with 30-40 for each setting (∑90-120).
All physicians were instructed in using the screening tool before data collection. In order to support the implementation of such a screening tool, all recruiting sites were supported during the assessment phase by regular site visits and phone calls of the study nurse. Each time the study nurse brought new screening tools for admitted patients that fulfilled the inclusions criteria she checked if the other tools were conducted in time and reminded the physicians if necessary. Minimum frequency of visits was two per week. With every patient included in the study a contact on site to deliver the study documents and one more to collect the results took place.
Data analyses
The instrument was tested in terms of psychometric validation with analysis of its validity and reliability in accordance with the recommendations of Streiner and Norman [19] regarding the main components of health measurement instrument validations. IBM SPSS Statistics 21 (SPSS Inc., Chicago, IL, USA) [20] for Windows was used for statistical analyses.
Results were considered significant if p < 0.05.
Validity
Content validity ensures that there are no important aspects of the targeted outcome missed by the scales [19] . In this study it arises out of the development of the screening tool. For construct validity convergent and discriminant validity was evaluated. Convergent validity was checked by using Pearson correlations between screening score and sum score of IPOS as an external criterion based on the hypothesis that an instrument measuring comparable aspects should show a substantial effect with correlation values > 0.5 [21] . For discriminant validity, association between the screening tool and different patient-and disease-related aspects were examined with group comparisons. This was done to evaluate if the screening tool was sensitive to these patient-and disease-related factors. Differences in sum score of the screening tool between groups of patients with varying age (in groups), gender and primary disease were investigated. T-tests and one-way analysis of variance (ANOVA) were used.
Criterion validity was checked by using concurrent and predictive validity. For concurrent validity we analyzed whether the patient was already in contact to PC at home or during hospital stay as a criterion for group comparison expecting that admissions with connection to PC show higher screening scores. Predictive validity was evaluated by group comparison between admissions that deceased during the survey period and those who didn't, using the hypothesis that deceased admissions present higher screening scores, due to a higher symptom burden close to death [22] .
Reliability
For internal consistency Cronbach's alpha and 'alpha if item deleted' were calculated for single screening items. Values between 0.7 and 0.9 were considered to indicate good psychometric values [23] .
For inter-rater and test-retest reliability Cohens Kappa was used for single screening items. To guarantee a stable condition for test-retest only patients were included that showed differences in SPI ≤ 10% between first to second estimation. Values between 0.4 and 0.75 indicate good agreement [24] . For screening score Pearson correlations were used with values higher than 0.5 indicating a substantial effect [21] .
Determining a cut point for SPC needs
We analyzed positive predictive values (PPV) and negative predictive values (NPV) by defining patients as in need of SPC by i) existing contact to PC unit, inpatient or outpatient consultation team or ii) ≥ 1 item was scored with 3 or 4, which is meant to require high clinical attention in the IPOS assessment [25] . We used a screening score ≥ 5 following Glare/Chow [8] and compared the results to higher and lower scores.
Results
Recruitment and study population
Between January 9th and August 31st 2017 a total of n = 2140 admissions at the 4 units were recorded. Considering the inclusion criteria, n = 1070 patients were excluded because of non-cancer-diseases and n = 2 because of organizational loss. Due to short-term hospital discharge (n = 70), transfer to another ward (n = 19) or rapid death (n = 8) n = 97 admissions dropped out. N = 234 admissions were excluded because they had already been assessed within this same trial during the preceding 3 months. For n = 737 admissions the study assessment was triggered and for n = 455 completed by the physician within three working days after admission. Further n = 247 patients were excluded after the two initial questions, because their cancer disease was non-advanced or curable (n = 155) or the surprise question was answered with 'yes' (n = 92). Remaining N = 208 patients were included for the validation process of the screening tool (see Fig. 1 ). N = 9 of these were screened twice because of multiple admissions with a greater interval than 3 months during the survey period. For n = 100 patients an estimation of two different professionals at the day of the initial assessment and for n = 76 patients an test-retest estimation of the same professional was performed.
The 208 patients were mainly female (54.8%) and mean 63.47 years (SD ± 13.383, range 21-96 years). Their performance status was mainly ECOG 2 (23.6%), ECOG 3 (19.7%) and ECOG 4 (20.7%) (see Table 2 ).
Screening score
The mean screening score was 7.15 (SD ± 2.597) with scores ranging from 2 to 13 (see Figs. 2 and 3 ).
Psychometric properties Validity
Content validity was ensured via a scoping review of the literature on screening tools for SPC needs and the systematic collection of trigger points content validity.
Convergent validity was tested with Pearson correlations between screening scores and IPOS sum score. To calculate the IPOS sum score < 50% of missing items were tolerated and imputed by a mean score based on the items completed. In n = 57 cases (27.4%) more than 50% of the IPOS items were missing and no sum score was calculated. The Pearson correlation coefficient shows a two-sided significant (p < 0.01) and substantial correlation effect (r = 0.547; n = 151).
For discriminant validity differences in screening score in patient-and disease-related aspects were evaluated. The physician's estimation of the screening tool is independent of patient's age (in groups) (F(7, 200) = 1.654, p = .122), gender (t 206 = 1.615, p = .108) and primary diagnosis (F(22, 185) = 1.405, p = .166) (see Table 2 ).
Criterion validity: For concurrent validity screening scores of patients with connection to SPC by PC unit, inpatient or outpatient PC consultation team (n = 93; 44.7%, mean screening score 9.27 ± 1.695) and without connection to PC (n = 110; 52.9%, mean screening score 5.44 ± 1.845) were compared. N = 5 patients (2.4%) were excluded, because information about connection to PC at home were not available. Screening score is significantly higher of admissions with connection to PC (t 201 = − 15.303, p < 0.01) (see Table 2 ). For predictive validity screening scores of patients who deceased during the survey period (n = 63, 30.3%, mean screening score 8.59 ± 2.380) and those who didn't (n = 145, 69.7%, mean screening score 6.52 ± 2.441) were compared. Screening score of deceased patients shows a significant higher value (t 206 = − 5.643, p < 0.01) (see Table 2 ).
Reliability
Internal consistency was calculated for the single items of the screening tool. Cronbach's alpha was α = .600 and Cronbach's alpha if item deleted ranged from .513 to .607 for each single item. Deleting the item 'diagnosis: advanced or metastatic cancer' would improve the internal consistency to .607.
Inter-rater reliability was tested for n = 100 patients. Cohens Kappa ranged from κ = .220 (patients'/ families' concerns) to κ = .620 (patient/family asks for PC consultation).
Pearson's correlation coefficient shows a two-sided significant (p < 0.01) substantial effect (r = .745) (see Table 3 ).
Test-retest reliability was performed for n = 76 patients. N = 10 patients were excluded due to a change of SPI values of more than 10% (n = 7) or because the SPI was not recorded (n = 3). Cohens Kappa ranged from κ = .041 (team assistance needed) to κ = .570 (patient/ family request PC consultation) (see Table 3 ). Pearson's correlation coefficient shows a two-sided significant (p < 0.01) substantial effect (r = .694).
Determining a cut point for SPC needs
A screening score ≥ 5 showed a PPV of 56.7% referring to the need for SPC treatment evident due to a preexistent contact to PC unit, inpatient or outpatient consultation team. Hence, more than half of the patients with a score ≥ 5 were already in contact with SPC, and a NPV of 100%, implied that no patient would be missed.
Referring to IPOS estimations a screening score ≥ 5 had a PPV of 95.9% including that almost all patients with a score ≥ 5 had one or more symptoms that requires clinical attention. Nevertheless it had a NPV of 37.0% meaning that almost two-third of patients with ≥1 symptom that requires clinical attention would be missed.
Analyzing PPV and NPV for a cut point ≥4 in comparison, lead to lower values in total. Using a cut point ≥6 shows higher PPVs, but lower NPVs (see Table 4 ).
Using a score ≥ 5, in 80.8% of the preselected patients in our cohort and in 36.9% of the total cohort of patients with malignant disease included after application of exclusion criteria and drop-outs a contact to SPC would have been triggered.
Discussion
This study is to the authors' knowledge the first validation of a screening procedure in German language identifying SPC needs of adult patients with advanced cancer and the first using filter questions as a prescreening. We could show that an assessment of SPC needs in cancer care settings is feasible and the suggested tool presents a valid instrument for physicians to initiate a PC consultation.
The screening score for SPC needs of all screened patients was rated high by the physicians and the majority of patients were screened positively for SPC, probably caused by the filter criteria that limited the study population: a) an incurable and advanced cancer disease and b) that the physician would not be surprised if the admitted patient died within 1 year and by the fact that part of the study population was recruited from the PC ward. In particular the surprise question has been proposed for screening; however recent evidence from systematic reviews shows heterogeneous results regarding predictive value and accuracy. Downar et al. [26] found that "the surprise question performs poorly to modestly as a predictive tool for death", however for cancer significantly better than for non-cancer diagnosis. White et al. [27] report a moderate accuracy, with a -compared to other diseases -higher sensitivity (79%) for cancer patients. Our study may add to the claim to determine whether the combination of the surprise question with other clinical indicators may improve the identification of patients with SPC needs. For clinical practice the use of filter questions ahead of a dedicated screening may be a feasible compromise between limited resources for screening on the one hand and adequate case-finding on the other hand. Additionally, it must be clear that with any tool also unscreened or negatively screened patients may develop needs, which should then lead to integration of specialized services.
Overall the screening tool showed satisfactory validity. Missing data in the IPOS lead to an exclusion of almost one third of the screened patients in analysis of convergent validity. As the IPOS sum score was used as an external criterion, we could only use those with less than half of all data missing. Imputing data in questionnaires with more than half of all data missing was not considered adequate. The high percentage of missing values in the IPOS might have been occurred due to the fact that some of the IPOS items query symptoms and psychosocial aspects, which may not be part of routine medical history and assessment in oncological settings (e.g. if the patient was in peace during the last 3 days). However, two-third of the screened patients could be included in the analysis, which showed a substantial correlation between the instruments as they both strive to measure important aspects in SPC. Concerning patient-and disease-related aspects the instrument is stable and independent and does not show significant differences in screening score between age, gender and primary diagnosis. While age and primary site showed no statistical differences, this reflects the small sample sizes of the subcategories. They show intuitive trends which would be significant in a large enough study designed to test these hypotheses. Effect of age is bimodal: Patients under 50 and over 80 have greater needs than those in the 50-80 age groups. As expected, patients already in contact to PC showed significantly higher screening scores than those without contact (9.27 vs. 5.44). It is noteworthy that almost half the patients screening positive were already known to SPC, acknowledging individual PC needs. This supports concurrent validity. In the study by Glare et al. [28] it was found that about two thirds of all admitted patients to a gastrointestinal oncology ward did screen positive but very few of them were previously known to the palliative care service. Furthermore patients that deceased during the study period had significantly higher values than those who didn't (8.59 vs. 6.52), like it was demonstrated in a previous study by Glare/Chow [8] where the mean score was 5.0 when survival time was shorter than 6 months vs. a mean score of 3.3 when survival time was longer than 6 months. The overall higher sum scores in our study compared to Glare/Chow [8] may be due to the fact the population was preselected by the filter questions and about one third of the study population was recruited from the SPC ward. Reliability of the screening tool showed moderate values in internal consistency, maybe caused by the heterogeneity and complexity of the evaluated phenomenon [23] . Deleting one of the items with low correlations would possibly lead to an impairment of content validity [19] . For inter-rater as well as testretest reliability the instrument presents significantly substantial correlations between the screening scores of both estimations. Single items had a mostly good agreement. Four single items ('one or more severe complications, often associated with a prognosis of < 12 months'; 'patient/family concerns about course of disease and decision making'; 'team needs assistance with complex decision making or determining goals of care' and 'prolonged length of stay (> average length of stay)') showed poor agreement in inter-rater and test-retest estimations. Different levels of experiences of the physicians could constitute these differences as well as difficulties to rate these aspects in general. In test-retest changes of the aspects between first and second estimation are conceivable, which however couldn't be captured by analyzing the SPI (e.g. if team needs support by PC consultation). Using a cut point of ≥5 showed needs of SPC consultation for 80.8% of the screened patients. Referring to all patients that were assessed this sums up to a proportion of 36.9%, which is comparable to a recent study of Glare/Chow using the same NCCN criteria (34% of assessed patients in needs) [8] .
Calculations of positive and negative predictive values referred to the need for SPC treatment evident due to a preexistent contact to PC unit, inpatient or outpatient consultation team or IPOS estimations. Both definitions of patients in need are deficiently. Defining patients in need by judgment of a specialized palliative care professional (or patients own report) could help to determine the cut point more precisely.
Implementation of a screening tool for identifying SPC needs as presented here could improve clinical practice through timely and adequate SPC consultation in all oncological settings. However, issues of workload during daily routine for physicians have to be taken into account. Therefore we recommend the use of both filter questions to trigger the complete screening procedure.
Study limitations
The study is based on four oncological settings within a larger comprehensive cancer center at one German university hospital. Therefore, the transferability of our results to other settings may be somewhat hampered. There will be needs in non-cancer patients as well, but those were not investigated during this study. Above that, the study had a large proportion of nonresponded and incomplete questionnaires (38.3%), although a study nurse accompanied the screening process by regular site visits and additional phone calls. This can be caused by the perceived length of the questionnaires (screening tool combined with IPOS), which may have be challenging to assess during daily routine. The staff-version of the IPOS was used for this study. We did not evaluate for how many patients it would have been possible to complete the patient version of the IPOS. Furthermore both questionnaires (screening tool and IPOS) capture aspects that may not be part of routine patient evaluation in oncological settings and could cause discomfort for physicians. In addition organizational challenges like short-term changes in attending physicians interfered with the recruitment process. Therefore it is necessary to examine implementation strategies, which assure minimal workload for screening in daily routine. Besides using the filter questions a review whether some of the screening items are already part of routine documentation may be helpful.
We do not have information on the patients with SPC needs we may have missed by the tool.
Furthermore we could only assign the deceased patient to the deceased/survival dichotomy, when the patient died during the study period and in the hospital setting. Information about patients that died after the study or in other settings was not yet available. That may have had an impact on the group sizes and their screening scores, respectively. This will be tested a planned followup study after 1 year after recruitment ended.
Conclusions
This is the first validation of a phenomenological German screening tool based on the NCCN Palliative Care guidelines. It can be concluded that the screening tool satisfactory detects SPC needs of patients close to death that should lead to a PC consultation. A more adequate and timely case finding may be possible with our suggested combination of two filter questions and a dedicated questionnaire. 
